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(57) ABSTRACT

A pipe for a conveying line for conveying bulk material has
an inner pipe and an exterior pipe surrounding at a spacing
the inner pipe, wherein an annular space is formed between
the inner pipe and the exterior pipe. A spacer is seated on the
inner pipe and arranged in the annular space between the
inner pipe and the exterior pipe. The spacer centers the inner
pipe and the exterior pipe relative to each other. The spacer
supports the exterior pipe by an at least 2-point support.

14 Claims, 12 Drawing Sheets
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Fig. 5
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Fig. 6
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Fig. 7
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1
PIPE FOR A CONVEYING LINE FOR
CONVEYING BULK MATERIAL AS WELL
AS DEVICE FOR LEAKAGE MONITORING
OF A CONVEYING LINE

BACKGROUND OF THE INVENTION

The invention concerns a pipe for a conveying line for
conveying bulk material, comprising an inner pipe that is
surrounded at a spacing by an exterior pipe and comprising
at least one spacer which is arranged in an annular space
between the inner pipe and the exterior pipe and centers the
two pipes relative to each other.

The invention concerns moreover a device for leakage
monitoring in a conveying line that is assembled of pipes, in
particular as described above, comprising at least one inner
pipe that is surrounded with formation of an annular space
by at least one exterior pipe.

Conveying lines are known which are comprised of an
inner pipe and an exterior pipe surrounding the former at a
spacing. The annular space between the two pipes is filled
with plastic material in order to separate the inner pipe
acoustically from the exterior pipe (DE 42 07 029 Al).

In another known conveying line (DE 1 072 946), the
annular space between the inner pipe and the exterior pipe
is filled with a filling material in which the spacers in the
form of steel tapes are embedded. The steel tapes serve for
centering the exterior pipe relative to the inner pipe.

In conveying lines for fluids (DE 10 2008 021 201 A1),
the annular space between the inner pipe and the exterior
pipe is filled with an insulating material in order to keep the
heat loss of the fluid along the transport path of the fluid as
minimal as possible.

The invention has the object to design the pipe of the
aforementioned kind and the device of the aforementioned
kind in such a way that in use the conveying line assembled
of the pipes has a relatively minimal noise level. In this
context, possible leakage in the conveying line should be
detectable in a simple and reliable way.

SUMMARY OF THE INVENTION

This object is solved according to the invention for the
pipe of the aforementioned kind in that the exterior pipe is
supported with at least one 2-point support on the spacer
which is seated on the inner pipe (3).

This object is solved according to the invention for the
device of the aforementioned kind in that along the convey-
ing line annular spaces are distributed that each are closed
off at both ends and each are monitored by at least one
measuring device.

The pipe according to the invention is characterized in
that the exterior pipe is supported by at least one 2-point
support on the spacer that, in turn, is seated on the inner pipe.
As a result of this point support, the annular space between
the interior and the exterior pipe remains free. Accordingly,
structure-borne sound is transmitted from the inner pipe only
very minimally onto the exterior pipe so that the noise level
in operation of the conveying line is significantly reduced.
Since the spacer does not close off the annular space, the air
volume that is provided in the annular space contributes also
to noise reduction. The pipe can be manufactured in a simple
way. Onto the inner pipe, an appropriate number of spacers,
depending on the length, are attached spaced apart one
behind the other. Subsequently, it is only required to push on
the exterior pipe. The spacers ensure centering of the exte-
rior pipe relative to the inner pipe. In this way, the pipes that
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form the conveying line can be manufactured in an inex-
pensive way. The double-wall pipes can be assembled to the
conveying line in an assembly-friendly way.

Advantageously, the spacer is provided with an annular
body with which it is seated on the inner pipe. In this way,
the spacer can be attached reliably on the inner pipe.

It is advantageous when the annular body of the spacer is
seated with elastic pretension on the inner pipe. In this way,
it is ensured in a simple way that the spacer during operation
of the conveying lines is not displaced on the inner pipe.

The point support of the exterior pipe on the spacer can be
achieved in a preferred way very simply in that at least two
projections are projecting from the annular body on which
the exterior pipe is supported. In case of a 2-point support,
these projections are positioned diagonally opposite each
other. In case of more than two projections, they are dis-
tributed uniformly about the circumference of the annular
body. The projections can be designed such that they ter-
minate at the free end in the form of an edge with which the
projection is contacting the inner wall of the exterior pipe.
The free end of the projections can also be designed to be
curved.

It is advantageous when the projections are provided such
that they are resting with their free ends with radial preten-
sion on the inner wall of the exterior pipe.

Between the projections of the annular body, passages are
provided so that the annular space across its length is
provided with a corresponding continuous air volume. In
this way, an optimal noise reduction is achieved.

In order to improve the noise reduction even more, the
spacer in a preferred way is comprised of rubber or an elastic
material, for example, an appropriate plastic material.

In a preferred embodiment, the annular space is closed off
at both ends. This results in an enclosed air volume which
not only serves excellently for noise reduction in operation
of the conveying line but also in an excellent way can be
utilized for leakage monitoring of the inner pipe. As long as
the inner pipe in the area of this closed-off annular space has
no leak, the pressure and/or flow conditions in the annular
space do not change. When the inner pipe however has a
leak in the area of the closed-off annular space, this leads to
a pressure change and/or a flow change which can be
detected by appropriate measuring devices or sensors. In this
way, in a simple but reliable way it is possible to localize and
repair the leak of the inner pipe that, due to the double-wall
configuration, cannot be detected from the exterior or to
replace the corresponding pipe of the conveying line.

The annular space is advantageously closed off by annular
plugs. At the ends of the annular space, they are contacting
the inner wall of the exterior pipe as well as the exterior wall
of the inner pipe in such a way that the annular space is
air-tightly closed off. Such annular plugs can be comprised
of rubber-like or elastic material, pressed in between the
inner pipe and the exterior pipe so that the plugs with elastic
pretension are resting on the inner pipe as well as on the
exterior pipe.

In an advantageous embodiment, the inner pipe projects
past the exterior pipe. The projecting part of the inner pipe
can then be utilized for coupling neighboring pipes. The
projecting part of the inner pipe is only so large that
appropriate coupling means, such as pipe clamps or the like,
can be mounted for connecting neighboring pipes.

In order to be able to detect a leak in the inner pipe in the
area of the closed-off annular space, advantageously at least
one pressure sensor is arranged in this annular space. Upon
occurrence of a leak, the pressure in the annular chamber
changes. When the medium in the inner pipe is conveyed,
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for example, with underpressure, a pressure reduction in the
annular space occurs. When the medium in the inner pipe is
conveyed at overpressure, then upon occurrence of a leak the
pressure in the annular space increases. In both cases, the
pressure change is detected by the pressure sensor. Advan-
tageously, the signals of the pressure sensor are transmitted
to a monitoring unit.

It is also possible to detect the occurrence of a leak in the
inner pipe in the area of the annular space by means of a flow
metering device. For this purpose, the exterior pipe in the
area of the annular space is provided with at least one
appropriate connector for such a flow metering device.
When the inner pipe in the area of the annular space has a
leak, the flow conditions in the annular space changes. The
flow metering device sends a corresponding signal so that
the leak can be localized in a simple way.

The device in accordance with the invention enables a
very simple monitoring of the conveying line with regard to
leakage. Across the length of the conveying line, annular
spaces are distributed uniformly that, at both ends, are
closed off. By means of the measuring devices, each annular
space is monitored so that a leak in the inner pipe in the area
of these annular spaces can be determined and indicated.

Advantageously, the measuring device is a pressure sen-
sor which is arranged in the annular space. When the inner
pipe in the area of the corresponding annular space has a
leak, the pressure conditions in the annular space change so
that the pressure sensor delivers a corresponding signal.

The measuring device can also be a flow metering device
which detects a leakage flow in the respective annular space.
When the inner pipe has a leak in the area of the corre-
sponding annular space, a corresponding leakage flow
occurs which can be detected by the flow metering device.

In an advantageous embodiment, the annular spaces can
be in flow communication with each other by conduits.

The features disclosed in the dependent claims further
develop the subject matter of the respective independent
claim. This is however not to be understood as giving up
rights on claiming independently the features of these
dependent claims.

Further features of the invention result from the further
claims, the description, and the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained in more detail with the aid
of embodiments illustrated in the drawings. It is shown in:

FIG. 1 in a side view two pipes according to the invention
which are connected to each other and form a part of a
conveying line;

FIG. 2 an end view of the pipes according to FIG. 1;

FIG. 3 in a detail illustration and in a front view a pipe
elbow according to FIG. 1;

FIG. 4 in a detail and perspective illustration a straight
pipe according to FIG. 1,

FIG. 5 to FIG. 8 in radial section different embodiments
of pipes, respectively;

FIG. 9 the dependence of the sound level on the frequency
of a blower for generating the conveying flow in the con-
veying line;

FIG. 10 a side view of a pipe clamp with which pipes are
attached to a support structure, for example, a rail;

FIG. 11 the pipe clamp according to FIG. 10 in a front
view;
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FIG. 12 a side view of a pipe coupling with which
neighboring pipes are connected to each other;
FIG. 13 the pipe coupling according to FIG. 12 in section.

DESCRIPTION OF PREFERRED
EMBODIMENTS

With the conveying device a medium, in particular plastic
material in granular form, is conveyed by using a pressure
flow or suction flow. For example, with the conveying line
the medium is conveyed from a storage container to a
processing machine for the medium.

The conveying line is comprised of individual pipes 1, 2.
In FIG. 1, as an example a straight pipe 1 as well as a curved
pipe 2 forming a pipe elbow is illustrated. The two pipes 1,
2 are connected to each other in a known way so as to be
medium-tight. Each pipe is comprised of an inner pipe 3 that
is surrounded at a spacing by an exterior pipe 4. Between the
inner and the exterior pipes 3, 4, an annular space 5 is
provided in which at least one support ring 6 that forms a
spacer is arranged. Advantageously, across the length of the
pipes 1, 2, several such support rings 6 are arranged at a
spacing to each other. The support rings 6 are designed such
that they do not close off the annular space 5 between the
inner and the exterior pipes 3, 4.

At the ends of the exterior pipes 4 there are annular plugs
7 with which the annular space 5 is closed off seal-tightly at
its axial ends.

The inner pipe 3 is longer than the exterior pipe 4 that is
pushed onto the inner pipe 3 such that the inner pipe 3
projects past both ends of the exterior pipe 4 (FIGS. 1, 2, and
4). By means of these projecting ends of the inner pipe 3,
neighboring pipes 1, 2 are connected to each other, advan-
tageously by means of a pipe coupling 24 (FIGS. 12 and 13).
The individual pipes 1, 2 can be produced in a very simple
way. The required support rings 6 are pushed at uniform
spacings onto the inner pipe 3.

They are designed such that they are seated with elastic
pretension on the exterior wall of the inner pipe 3. Subse-
quently, the exterior pipe 4 is pushed across. As soon as the
exterior pipe 4 has reached its required position relative to
the inner pipe 3, the annular plugs 7 are pushed onto the
inner pipe 3 at both ends and advanced so far that they close
off seal-tightly the ends of the annular space 5.

The bent pipes 2 can be produced also in this way,
inasmuch as they have a constant bending radius. For
asymmetric inner pipes 3 with a short straight leg and a long
straight leg connected to the elbow, the two-part exterior
tube 4 is pushed on from the free end of the inner pipe 3,
respectively. Accordingly, two plugs 7 are positioned adja-
cent to each other on the inner pipe 3 next to the elbow, as
illustrated in an exemplary fashion in FIG. 1.

The individual pipes 1, 2 can thus be pre-manufactured in
a simple way so that at the assembly site they must only be
assembled by means of the pipe couplings 24. The inner pipe
3 with regard to its material and/or its inner wall configu-
ration is matched to the type of medium to be conveyed.

The support rings 6 as well as the annular plugs 7 are
seated fixedly on the inner pipe 3 as a result of their elastic
pretension so that additional fastening means are not
required. In particular the annular plugs 7 are seated with
elastic deformation on the inner pipe 3 and are contacting
with elastic pretension the inner wall of the exterior pipe 4.

The straight pipes 1 can have lengths of up to, for
example, six meters. The bent pipe sections 2 can have large
radii, for example, greater than 300 mm. By means of the
pipe couplings, the individual pipes 1, 2 can be connected to
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each other in a simple and reliable way. The support rings 6
and the plugs 7 ensure that the exterior pipe 4 is positioned
coaxial to the inner pipe 3. The spacing between the support
rings 6 is, for example, one meter to 1.5 meters, depending
on the required stability of the pipes. The annular plugs 7 at
the ends of the exterior pipe 4 are comprised advantageously
of rubber or elastic plastic material. In this way, the plugs 7
can be pressed in between the inner pipe 3 and the exterior
pipe 4 with elastic deformation so that the annular space 5
at its two ends is closed off air-tightly.

FIG. 5 shows a first embodiment of a support ring 6. It has
an annular base body 8 which is seated with elastic preten-
sion on the inner pipe 3. On its outer wall, the support ring
6 has projections 9 which are arranged at an angular spacing
of 90° and extend across the axial width of the support ring
6. The projections 9 are of a triangular shape in radial
section. The projections 9 are so tall that they are resting
with their tip 10 with elastic deformation against the inner
wall of the exterior pipe 4. As a result of this described
configuration, the support ring 6 is provided with a 4-point
support for the exterior pipe 4. Between neighboring pro-
jections 9 a sickle-shaped air gap 10q is formed, respec-
tively.

A connector 11 for a measuring device 12 with which the
pressure or the flow in the air gap 10a is detected opens into
one of the air gaps 10a.

The support ring 6 according to FIG. 6 has also an annular
body 8 with which the support body is seated with elastic
pretension on the inner pipe 3. The projections 9 are
projecting from the annular body 8 and, in contrast to the
preceding embodiment, have a curved contact side 10. The
projections 9 have an angular spacing of 90° and extend
across the axial width of the support ring 6. The contact sides
10 are resting with elastic deformation against the inner wall
of the exterior pipe 4 so that a 4-point support is provided by
the support ring 6. Between the projections 9, the sickle-
shaped air gaps 10a are also formed.

The support ring 6 according to FIG. 7 has only two
projections 9 which are positioned diametrically opposite
each other and in this embodiment have the same configu-
ration as the projections according to FIG. 6. The projections
are positioned with their arc-shaped contact side 10 with
elastic deformation on the inner wall of the exterior pipe 4.
The support ring 6 comprises the annular body 8 which is
seated with elastic deformation on the inner pipe 3. A 2-point
support of the exterior pipe 4 is achieved with this support
ring 6.

In such a 2-point support, the projections 9 can also be
designed in accordance with the embodiment of FIG. 5.

Advantageously, same support rings 6 are used for a pipe
1, 2. However, it is in principle also possible to provide
within the annular space 5 different configurations of sup-
port rings.

FIG. 8 shows in an exemplary fashion the situation that in
the annular space 5 identical support rings 6 are arranged. In
this connection, it is advantageous when neighboring sup-
port rings 6 are rotated relative to each other in such a way
that, viewed in axial direction, between two projections 9 of
one support ring a projection 9 of the neighboring support
ring 6 is positioned, respectively. In this way, an advanta-
geous support of the exterior pipe 4 across its length can be
achieved.

It is however in principle also possible to arrange the
support rings 6 with identical orientation sequentially behind
each other within the annular space 5 so that the projections
9 of neighboring support rings 6 are aligned with each other,
viewed in axial direction of the respective pipe.
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FIGS. 10 and 11 show an example of a pipe clamp 13 with
which the pipes 1, 2 can be attached on a support structure,
for example, a rail. The pipe clamp 13 has two semi-circular
clamping sections 14, 15 that surround the exterior pipe 4.
The two clamping sections 14, 15 are provided on their inner
side with at least one elastically yielding support 16 with
which the pipe clamp 13 is resting on the exterior side of the
exterior pipe 4. The support 16 can extend across the entire
width of the two clamping sections 14, 15. However, it is
also possible that, for example, two adjacently positioned
supports 16 are provided. The clamping sections 14, 15 are
connected to each other at their ends in the known way. In
order to ensure a simple assembly, the pipe clamp 13 is
provided as is known with a quick clamp system 17 that is
known and therefore not described in more detail. The quick
clamp system 17 connects the first ends of the two clamping
sections 14, 15. The opposite ends of the two clamping
sections 14, 15 are connected to each other by a clamping
screw 18 with which the two clamping sections 14, 15 can
be pulled tightly against each other. The support 16 com-
prised of elastically yielding material ensures an optimal
noise reduction.

FIGS. 12 and 13 show an example of the pipe coupling 24
with which neighboring pipes 1, 2 can be connected to each
other. The pipe coupling 24 has an elastically deformable
sleeve 25 which is placed onto the two pipe ends in an
abutment area 19 (FIG. 1) between neighboring pipes 1, 2.
At the inner side of the sleeve 25 a soft and sealing seal ring
26 is attached with which the abutment area 19 is sealed off.
Accordingly, the medium conveyed in the inner pipe 3
cannot escape to the exterior.

The sleeve 25 is designed like a clamping strap that
surrounds the pipe ends about almost 360°. The two ends 27,
28 of the sleeve 25 are thicker and connected to each other
by at least one clamping screw 29, in the embodiment by two
clamping screws. The ends 27, 28 which are projecting
transversely outwardly away from the sleeve 25 are pulled
by means of the clamping screw 29 against each other so that
the sleeve 25 is pulled tightly about the pipe ends.

The connection of the pipes 1, 2 with each other by means
of the pipe couplings 24 is only one possibility, however the
preferred one, for assembling the pipes 1, 2 to a conveying
line. Neighboring pipes can also be connected to each other
by other generally known connecting means.

The exterior pipe 4 surrounds the inner pipe 3 about most
of'its length. The annular space 5 present between the inner
pipe 3 and the exterior pipe 4 is closed off at both of its ends
by the annular plugs 7. The air volume which is contained
within the annular space 5 can be utilized for detecting
leakage of the inner pipe 3. When the inner pipe 3 is
seal-tight, then the air volume within the annular space 5 is
at a predetermined pressure which can be detected by the
measuring device 12 (FIG. 5). The annular space 5 extends
across the entire length of the exterior pipe 4 because the
support rings 6 to not close of the annular space 5. The
support rings 6 are resting only by means of their projections
9 on the inner wall of the exterior pipe 4.

Since a corresponding measuring device 12 is connected
to each annular space 5, an unequivocal localization of a
possible leak of the inner pipe 3 is ensured.

When the medium in the inner pipe 6 is conveyed by
means of underpressure, a lower pressure is present in the
inner pipe 3 than in the annular space 5. When the inner pipe
3 has a leak, the pressure in the annular space 5 decreases.
This is detected by the pressure measuring device connected
to the connector 11 and is indicated in a suitable way. The
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pressure loss is therefore an indication for leakage of the
inner pipe 3 in the area of the monitored annular space 5.

In this way, each annular space 5 can be monitored by
such a pressure measuring device so that leakages at the
inner pipe 3 within the conveying line can be simply but
reliably detected.

Pressure monitoring in the annular spaces 5 can be
realized also by means of sensors which are arranged in the
respective annular spaces. These sensors are coupled to a
central device monitoring system. The transmission of the
pressure data can be done wireless, for example, by radio
signals, IR signals and the like. The arrangement is such that
each individual pressure sensor can be detected and deter-
mined by the device monitoring system. In a danger situa-
tion, it can be determined in a simple way which pressure
sensor has emitted the corresponding signal.

In case of leakage, the underpressure in the inner pipe 3
will propagate radially through the leakage site into the
annular space 5. In this way, a pressure change in the annular
space 5 between the inner pipe 3 and the exterior pipe 4 is
generated. This pressure change occurs across the entire
length of the annular space 5 because the support rings 6 are
contacting only across small areas the inner wall of the
exterior pipe 4. The sickle-shaped air gaps 10a between the
support rings 6 and the exterior pipe 4 form the axial
connection of the air volumes within the annular space 5.
The connector 11 for the pressure measuring device 12 can
therefore be arranged at any suitable location along the
annular space 5 on the exterior pipe 4.

Leakage of the inner pipe 3 can also be determined by
flow monitoring. In this case, a flow metering device is
connected to the connector 11. By means of it, a leakage
flow from the exterior into the annular space 5 is detected
when the inner pipe 3 in the area of the annular space 5 has
a leakage site and the medium in the inner pipe 3 is conveyed
by underpressure.

In case of pressure conveying of the medium in the inner
pipe 3, the leakage flow is reversed. In this case, is occurs
from the annular space 5 to the exterior.

The air flow metering device detects this leakage flow and
indicates it in a suitable way. Therefore, in a simple and
reliable way a leakage site can thus be detected within the
entire conveying line and can thus be eliminated early on.

Each one of the annular spaces 5 is provided in this case
with such an air flow metering device so that each annular
space 5 can be monitored. However, it is also possible to use
sensors which are coupled with a central monitoring system.
The air flow sensors send their signals advantageously
wireless to the monitoring system. Data transmission can be
realized, for example, by radio signals or IR signals. The
monitoring system indicates the respective sensor which has
detected a leakage. It is thus possible in a simple way to
eliminate the occurring leakage within the inner pipe 3.

The conveying line is comprised in the afore described
way of pipes 1, 2 that are connected to each other by means
of'the pipe couplings 24. The monitored annular spaces 5 are
located between these pipe couplings so that the entire
conveying line across its length can be monitored with
regard to occurrence of leakage.

The double-wall pipes 1, 2 can be inexpensively and
simply produced ready for assembly. The pipes can be
connected to each other, like conventional pipelines, by
means of pipe couplings 24. [.eakage monitoring by means
of'the described pressure measurement or flow monitoring is
simple and reliable. In a damage situation, the respective
pipes can be simply exchanged.
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The double-wall structure of the pipes 1, 2 has moreover
the advantage that the noise emission in operation of the
conveying line is significantly reduced as a result of the air
cushion. Moreover, the support rings 6 and plugs 7 which
are comprised of rubber or elastic material prevent that the
structure-borne sound is transmitted from the inner pipe 3
directly onto the exterior pipe 4. The air volume in the
annular spaces 5 ensures that between the inner pipe 3 and
the exterior pipe 4 only air-borne sound is transmitted. The
air-borne sound propagation can also be reduced in an
advantageous way in that the annular spaces 5 are at
underpressure or evacuated.

There is the possibility to fluidically connect the indi-
vidual annular spaces 5 with each other. As indicated in FIG.
1 by dashed lines in an exemplary fashion, the annular
spaces 5 of neighboring pipe sections 1, 2 can be connected
to each other by a line 20. It can be, for example, a hose
member which is connected to appropriate connectors of the
exterior pipes 4 of neighboring pipes 1, 2.

Even in such a configuration, the unequivocal localization
of'the leakage site in the inner pipe 3 is possible also. In such
a configuration of the conveying line, air flow metering
devices are used as measuring devices. When leakage
occurs, the air flow metering devices which are located in
the area between the blower and the leakage site will
respond while the downstream air flow metering devices
which in the flow direction are behind the leakage site will
not respond. This is so because at the leakage site a leakage
flow from the exterior into the annular space 5 and from
there through the leakage site into the inner pipe 3 occurs in
the described way. From here, this air then flows in the
direction toward the blower. Accordingly, in this embodi-
ment, the leak can be localized unequivocally.

In use, the conveying line generates only a minimal noise
level, with the annular spaces 5, the support rings 6, the
annular plugs 7 as well as the pipe clamps 13 contributing
to this. The pipe clamps 13 are positioned with their elastic
supports 16, which serve for acoustic decoupling, on the
exterior pipe 4. The pipe clamps 13 are attached in the
known way to rails. For this purpose, the pipe clamps 13
(FIGS. 10 and 11) are provided with a projection 21 with
which they engage an appropriate opening 22 of a tab-like
holder 23 which, for example, is attached to a rail (not
illustrated) or a different kind of support.

Noise level measurements have been performed on the
conveying line. FIG. 9 shows the dependence of the absolute
noise level on the frequency of the blower with which the
conveying flow in the inner pipe 3 is generated. The diagram
shows in this context the conditions in the bent pipe 2. The
straight pipe 1 shows basically the same results.

The curve 34 shows the conditions for a conventional
conveying line. The noise level increases with increasing
blower frequency. In the measured example, the absolute
noise level was observed for a frequency of 30 Hz at
approximately 79 dB(A). At a frequency of 70 Hz, the noise
level was at 85 dB(A).

In the illustrated example, a constant noise level of 75
dB(A) was required independent of the blower frequency;
see curve 35. The curve 36 shows the course for pipe 2 of
the conveying line. Across the measured frequency range,
the noise level was always significantly below the required
noise level curve 35. In the example, the noise level is
approximately at 65 dB(A) for a blower frequency of 30 Hz.
At a frequency of 70 Hz, the noise level was approximately
at 73 dB(A).
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A comparison of the noise level curves 34 and 36 shows
that with the described conveying line an average reduction
of the noise level by approximately 13 dB(A) is achieved in
a very simple way.

Due to the described configuration of the conveying line,
it is possible to retrofit already existing conveying lines. It
is only necessary to push the exterior pipe 4 by means of the
support rings 6 and the plugs 7 onto existing conveying
pipes. For the exterior pipe 4, a material that is light with
regard to weight, preferably aluminum, can be used. The
noise reduction achieved in this way is moreover very cost
efficient.

What is claimed is:

1. A pipe for a conveying line for conveying bulk material,
the pipe comprising:

an inner pipe;

an exterior pipe surrounding the inner pipe, wherein the
exterior pipe and the inner pipe are radially spaced
apart from each other so that an annular space is formed
between the inner pipe and the exterior pipe;

a spacer arranged in the annular space between the inner
pipe and the exterior pipe, wherein the spacer com-
prises a monolithic annular body and the monolithic
annular body is seated with elastic pretension on the
inner pipe;

wherein the spacer centers the inner pipe and the exterior
pipe relative to each other;

wherein the spacer supports the exterior pipe by an at least
2-point support and reduces the noise level in operation
of the conveying line.

2. The pipe according to claim 1, wherein the monolithic
annular body comprises at least two projections projecting
radially outwardly, wherein the at least two projections form
the at least 2-point support on which the exterior pipe is
supported.

3. The pipe according to claim 1, wherein the monolithic
annular body is comprised of rubber.

4. The pipe according to claim 1, wherein the monolithic
annular body is comprised of an elastic material.

5. The pipe according to claim 1, further comprising
annular plugs, wherein the annular space has opposed ends
and the annular plugs are inserted into the opposed ends of
the annular space to close off the annular space at the
opposed ends, wherein the annular plugs are made of rubber
or an elastic material and are resting with elastic pretension
against an inner wall of the exterior pipe and an exterior wall
of the inner pipe.

6. The pipe according to claim 1, wherein the inner pipe
projects in an axial direction of the pipe past the exterior
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7. The pipe according to claim 1, further comprising at
least one pressure sensor arranged in the annular space.

8. The pipe according to claim 1, further comprising a
measuring device, wherein the exterior pipe has at least one
connector to which the measuring device is connected.

9. The pipe according to claim 8, wherein the measuring
device is a flow metering device.

10. A device for monitoring a conveying line in order to
detect leakage, wherein the conveying line is assembled of
pipes, the pipes each comprising an inner pipe and an
exterior pipe surrounding the inner pipe, wherein the exte-
rior pipe and the inner pipe are radially spaced apart from
each other so that an annular space is formed between the
inner pipe and the exterior pipe, respectively, wherein the
annular spaces are distributed along the conveying line and
the annular spaces each are closed off at opposed ends
thereof by annular plugs, wherein the annular plugs are
inserted into the opposed ends of the annular space, the
annular plugs are made of rubber or an elastic material and
are resting with elastic pretension against an inner wall of
the exterior pipe and an exterior wall of the inner pipe,
respectively, the device comprising measuring devices,
wherein the annular spaces each are monitored by at least
one of the measuring devices.

11. The device according to claim 10, wherein the mea-
suring devices are pressure sensors arranged in the annular
spaces.

12. The device according to claim 10, wherein the mea-
suring devices are flow meters that detect a leakage flow in
the annular spaces.

13. The device according to claim 10, further comprising
a monitoring system, wherein the measuring devices are
connected to the monitoring system.

14. A device for monitoring a conveying line in order to
detect leakage, wherein the conveying line is assembled of
pipes, the pipes each comprising an inner pipe and an
exterior pipe surrounding the inner pipe, wherein the inner
pipe and the exterior pipe are radially spaced apart from each
other so that an annular space is formed between the inner
pipe and the exterior pipe, respectively, wherein the annular
spaces are distributed along the conveying line and the
annular spaces each are closed off at opposed ends thereof,
the device comprising measuring devices, wherein the annu-
lar spaces each are monitored by at least one of the mea-
suring devices, the device further comprising conduits,
wherein the annular spaces are in flow communication with
each other by the conduits.
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